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\S 1. . (weak convergence of measures) , 1956 Prokhorov
[13] Polish , $\mathrm{L}\mathrm{e}\mathrm{C}\mathrm{a}\mathrm{m}[9]$
, ,
, ( , Varadarajan [18], B ngsley [1],
$\mathrm{T}\mathrm{o}\mathrm{p}\mathrm{s}\emptyset \mathrm{e}[17]$ ). , 1991 , Dekiert [2]
(weak convergence of vector measures) ,
,
( , M\"arz and Shortt [11], Shortt [15]).
, (tensor product of vector measures) , 1967
Duchon and Kluv\’anek [4] : $\mu$ $(\Omega, A)$ ,
$X$ , $\nu$ $(\Gamma, B)$ ,
$\mathrm{Y}$ , $(\Omega \mathrm{x}\Gamma, A\cross g)$ , $\epsilon$- $(\epsilon-$
tensor product) $X\otimes_{\xi}\mathrm{Y}\sim$
$\mu\otimes\nu(A\cross B)=\mu(A)\otimes\nu(B)$ for all $A\in A$ and all $B\in B$
$\mu$ $\nu$ $\mu\otimes\nu$ (Duchon [5] Swartz [16] ).




\S 2. . $\langle E, F\rangle$ , $\xi^{\text{ } _{ } }$
, i.e. $\sigma(E, F)$ $\text{ }$ , Mackey $\tau(E, F)$ .
$(\Omega, A)$ , $E$ \mu : $Aarrow E$ , $\mu(\emptyset)=0$
$\xi$ $\sigma$- : $\{A_{i}\}_{i=}^{\infty_{1}}\subset A$ with $A= \bigcup_{i=1}^{\infty}A_{i}$
, $\mu(A)=\sum_{i=1}^{\infty}\mu(A_{i})$ ( , $\xi$ ) ,
(vector measure) . $\sum_{i=1}^{\infty}\mu(A_{i})$ ,
$\mathrm{o}\mathrm{r}\mathrm{l}\mathrm{i}\mathrm{c}\mathrm{z}-\mathrm{p}\mathrm{e}\mathrm{t}\mathrm{t}\mathrm{i}_{\mathrm{S}\mathrm{G}}-\mathrm{r}\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{C}\mathrm{k}$ ( , $\mathrm{M}\mathrm{c}\mathrm{A}\mathrm{r}\mathrm{t}\mathrm{h}\mathrm{u}\mathrm{r}[12]$ 1 ) , y\in F
$(y\mu)(A)\equiv\langle\mu(A),y\rangle$ for all $A\in A$
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y\mu \mbox{\boldmath $\sigma$}- , \mu \xi \mbox{\boldmath $\sigma$}- ,
. $\lambda 4(\Omega;E)$ . ,
$E=\mathbb{R},(\text{ })$ , $\lambda 4(\Omega;\mathrm{R})$ $\mathcal{M}(\Omega)$ .
,
. , , \mu $\in \mathcal{M}(\Omega;E)$ $E$ $\xi$
$P$ , $\mu$ ($p$ ) (semivariation)




. , $y\leq p$ $|(x, y\rangle|\leq p(x)$ for all $x\in E$ . \mbox{\boldmath $\sigma$}-
, , $\mathcal{M}(\Omega;E)$
(Lewis [10]).
$\mathcal{V}\subset \mathcal{M}(\Omega;E)$ , $R(\mathcal{V})\equiv\{\mu(A) : A\in A, \mu\in \mathcal{V}\}\subset E$
, – (Schaefer [14] IV 32 1) ,
(Diestel and Uhr [3] I11) , 4
:
(1) $R(\mathcal{V})$ $\sigma(E, F)$ .
(2) $R(\mathcal{V})$ $\xi$ .
(3) $y\in F$ p $\sup_{\mu\in \mathcal{V}}|y\mu|(\Omega)<\infty$ .
(4) $\xi$- $E$ $P$ , $\sup_{\mu\in \mathcal{V}}||\mu||_{p}(\Omega)<\infty$.
, $\mathcal{V}\subset \mathcal{M}(\Omega;E)$ 4 –
, (uniformly bounded) .
, $S$ , $C(S)$ $S$
Banach with 11 $f|| \equiv\sup_{s\in S}|f(s)|$ . , $S$ Borel
$\sigma$- $B(S)$ , $(S, \beta(S))$ , $E$
$\mathcal{M}(S;E)$ . Prokhorov [13] $\mathrm{L}\mathrm{e}\mathrm{C}\mathrm{a}\mathrm{m}[9]$
, 1991 Dekiert [2]
, Banach . , $\xi$
– :
$\{\mu_{\alpha}\}\subset \mathcal{M}(S$
. ; $E)$ \mu $\in \mathcal{M}(s;E)$ $\xi$ (weak convergence)
, $f\in C(S)$
$\int_{S}fd\mu\alphaarrow\int_{S}fd\mu$ for the topology $\xi d$
. , Lewis [10] . , $\{\mu_{\alpha}\}$ $\mu$
$\xi$ , $\mu_{\alpha}-^{w}\mu$ for $\xi$ . ,
$\xi$ (weak convergence of vector measures) .
2
, – ,
. $M\subset \mathcal{M}(S)$ , $\epsilon>0$ , $S$
$K_{\epsilon}$ , $|m|(S-K\mathrm{g})<\epsilon$ for all $m\in M$ ,
(uniformly tight) . $\mathcal{V}\subset \mathcal{M}(S;E)$ ,
– : – $\sigma(E, F)$ ,
$y\in F$ , $y(\mathcal{V})\equiv\{y\mu : \mu\in \mathcal{V}\}\subset \mathcal{M}(S)$ –
, $\mathcal{V}$ (weakly uniformly tight) . ,
$E$ $\xi$ , $\epsilon>0$ $E$ $\xi$- $p$
, $S$ $K_{\epsilon,p}$ , $||\mu||_{\mathrm{p}(}s-K_{\mathit{6}},$ )$p<\in$ for all $\mu\in \mathcal{V}$
, $\mathcal{V}$ – (uniformly tight) .
, , – .
, , $\mathcal{V}$ – $\sigma$- , – .
\S 3. . , \S , $X$ Fr\’echet
$\{X_{n}\}$ , $\mathrm{Y}$ Fr\’echet $\{\mathrm{Y}_{n}\}$ ,
$Z\equiv X\overline{\otimes}\mathrm{Y}$ , $X_{n}$ (projective tensor product)
{Xn\otimes -\mbox{\boldmath $\pi$}Yn} . X–\otimes Y
, $(X \overline{\otimes}\mathrm{Y})_{\beta}^{*}$ , $X$ $X_{\beta}^{*}$ $\mathrm{Y}$ $\mathrm{Y}_{\beta}^{*}$
$X_{\beta}^{*}\otimes_{\pi}\sim \mathrm{Y}_{\beta}*$ . , $\mathrm{Y}$
, $X\overline{\otimes}\mathrm{Y}$ , Montel , i.e.
(Jarchow [7], K\"othe [8], Schaefer [14] ). , $U$ ,
$V$ $\mathbb{R}^{m},$ $\mathbb{R}^{n}$ , $D(U),$ $D(V),$ $D(U\mathrm{x}V)$ $U,$ $V,$ $U\mathrm{x}V$
$\grave{\backslash }J$ - ,
$D(U)\overline{\otimes}D(V)=D(U\cross V)$
$D(U\cross V)^{*}\beta(=DU)*\beta^{\otimes_{\pi}}D\sim(V)^{*}\beta$
(Grothendieck [6] II $\S 3.n^{\mathrm{O}}3,$ $\mathrm{p}.84$). , $(\Omega, A),$ $(\Gamma, B)$ 2
, Duchon and Kluv\’anek [4] 1 , $\mu\in \mathcal{M}(\Omega;^{x})$ ,
$\nu\in\Lambda 4(\Gamma;\mathrm{Y})$ ,
$\mu\otimes\nu(A\cross B)=\mu(A)\otimes\nu(B)$ for all $A\in A$ and all $B\in B$
$\mu\otimes\nu\in \mathcal{M}(\Omega\cross\Gamma;^{\mathrm{x}\overline{\otimes}}\mathrm{Y})$ . \mu \otimes \nu
$\mu$ $\nu$ (tensor product of vector measures) .
, $S,$ $T$ $B(S\cross T)=B(S)\cross B(T)$ ( ,






, $\sigma(Z, Z^{*})$ $Z$ , $\sigma(z*. ’ z),$ $\beta(z*, z)$ Z* ,
.
1 $\{\mu_{\alpha}\}_{\alpha\in A}\subset \mathrm{A}t(S;x),$ $\{\nu_{a}\}_{\alpha\in A}\subset \mathcal{M}(T;\mathrm{Y})$ – , $\mu\in \mathcal{M}(s;x)$ ,
$\nu\in \mathcal{M}(T;\mathrm{Y})$ , $x^{*}\in X^{*},$ $y^{*}\in \mathrm{Y}^{*}\text{ },$
.
$\{x^{*}\mu_{\alpha}\cross y^{*}\nu\alpha\}$ $x^{*}\mu\cross y^{*}\nu$ . ,
$\{\mu_{\alpha}\otimes\nu_{\alpha}\}$ $\mu\otimes\nu$ $\sigma(Z, Z^{*})$ .
, $\mathrm{Y}$ , $Z$ .
, $\{m_{a}\}_{\alpha\in}A\subset \mathcal{M}(s),$ $\{n_{\alpha}\}\alpha\in A\subset \mathcal{M}(\tau)$ –
, Stone-Weierstrass , $\{m_{\alpha}\},$ $\{n_{\alpha}\}$
m\in M(S), $n\in \mathcal{M}(T)$ , $\{m_{\alpha}\cross n_{\alpha}\}$
$m\cross n$ .
.
1 $\{\mu_{\alpha}\}_{\alpha\in A}\subset \mathcal{M}(s;x),$ $\{\nu_{\alpha}\}_{\alpha\in A}\subset \mathcal{M}(T;\mathrm{Y})$ – ,
$\mu\in \mathcal{M}(S;x),$ $\nu\in \mathcal{M}(T;\mathrm{Y})$ , $x^{*}\in X^{*},$ $y^{*}\in \mathrm{Y}^{*}$ ,
$\{x^{*}\mu_{\alpha}\}$ $\{y^{*}\nu_{\alpha}\}$ $x^{*}\mu$ $y^{*}\nu$ . ,
$\{\mu_{\alpha}\otimes\nu_{\alpha}\}$ $\mu\otimes\nu$ $\sigma(Z, Z^{*})$
. , $\mathrm{Y}$ , $Z$ .
$X,$ $\mathrm{Y}$ $X_{\beta}^{*},$ $\mathrm{Y}_{\beta}^{*}$ \mu \in M $($ \Omega ; $X_{\beta}^{*}),$ $\nu\in \mathcal{M}(\Gamma;\mathrm{Y}_{\beta}^{*})$
, Duchon and Kluv\’anek [4] 1 , $\mu$ $\nu$ $\mu\otimes\nu\in$
$\mathcal{M}$ ( $\Omega\cross\tau;X_{\beta}*-\otimes_{\pi}$Y\beta *). . ,
, .
2. $\{\mu_{\alpha}\}\alpha\in A\subset \mathcal{M}(s;X_{\beta}^{*}),$ $\{\nu_{\alpha}\}\alpha\in A\subset \mathcal{M}(T;\mathrm{Y}_{\beta}^{*})$ – , $\mu\in \mathcal{M}(S;X_{\beta}^{*})$ ,
$\nu\in \mathcal{M}(T;\mathrm{Y}_{\beta}^{*})$ , $x\in X,$ $y\in \mathrm{Y}$ , $\{x\mu_{\alpha}\cross$
$y\nu_{\alpha}\}$ $x\mu\cross y\nu$ . ,
$\{\mu_{\alpha}\otimes\nu_{\alpha}\}$ $\mu\otimes\nu$ $\sigma(Z^{*}, z)$ . , $Y$
, $\beta(Z^{*}, z)$ .
2. $\{\mu_{\alpha}\}\alpha\in A\subset \mathcal{M}(s;X_{\beta}^{*}),$ $\{\nu_{\alpha}\}_{\alpha\in}A\subset \mathcal{M}(T;\mathrm{Y}_{\beta}^{*})$ – ,
$\mu\in \mathcal{M}(S;X_{\beta}^{*}),$ $\nu\in \mathcal{M}(T;\mathrm{Y}_{\beta}^{*})$ , $x\in X,$ $y\in Y$ ,
$\{x\mu_{\alpha}\}$ $\{y\nu_{\alpha}\}$ $x\mu$ $y\nu$ . ,
$\{\mu_{\alpha}\otimes\nu_{\alpha}\}$ $\mu\otimes\nu$ $\sigma(z*, z)$ .
, $\mathrm{Y}$ , $\beta(Z^{*}, Z)$ .
4
[1] P. Billingsley, Convergence of Prvbability Measures, Wiley, New York, 1968.
[2] M. Dekiert, Kompaktheit, Fortsetzbarkeit und Konvergenz von Vectormassen, Dissertation, Uni-
versity of Essen, 1991.
[3] J. Diestel and J. Uhr, Vector Measures, Amer. Math. Soc. Surveys No..15, Providence, 1977.
[4] M. Duchon and I. Kluv\’anek, Inductive tensor product of vector-valued measures, Mat. \v{C}asopis
Sloven. Akad. Vied. 17 (1967), 108-112.
[5] M. Duchon, On the $\mathrm{p}$rojective tensor product of vector-valued measures II, Mat. \v{C}asopis Sloven.
Akad. Vied. 19 (1969), 228-234.
[6] A. $\mathrm{G}\mathrm{r}\mathrm{o}\mathrm{t}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{c}\mathrm{k},$ $.Pfod\mathrm{u}itS$ tensoriels topologiques et
$.$
$e$spaces nucl\’eaires, Mem. Amer. Math. Soc.
No. 16, 1955.
[7] H. Jarchow, Locally Convex Spaces, B. G. Teubner, Stuttgart, 1981.
[8] G. K\"othe, Topological Vector Spaces II, Springer-Verlag, New York, 1979.
[9] L. $\mathrm{L}\mathrm{e}\mathrm{C}\mathrm{a}\mathrm{m}$ , Convergence in distribution of stochastic processes, Univ. California Publ. Statist.
2 (1957), 207-236.
[10] D. R. Lewis, Integration with respect to vector measures, Pacific J. Math. 3 (1970), 157-165.
[11] M. M\"arz and R. M. Shortt, Weak convergence of vector measures, Publ. Math. Debrecen 45
(1994), 71-92.
[12] C. W. $\mathrm{M}\mathrm{c}\mathrm{A}\mathrm{r}\mathrm{t}\mathrm{h}\mathrm{u}\mathrm{r}$, On a theorem of Orlicz and Peuis, Pacific J. Math. 22 (1967), 297-302.
[13] Yu. V. Prokhorov, Convefgence of random processes and limit theorems in probability theory,
Theory Probab. Appl. 1 (1956), 157-214.
[14] H. H. Schaefer, Topological Vector Spaces, Springer-Verlag, New York, 1971.
[15] R. M. Shortt, Strassen’s theorem for vector measures, Proc. Amer. Math. Soc. 122 (1994),
811-820.
[16] C. Swartz, A generalization of a theorem of Duchon on products of vector measures, J. Math.
Anal. Appl. 51 (1975), 621-628.
[17] F. $\mathrm{T}\mathrm{o}\mathrm{p}\emptyset \mathrm{e}$ , Topology and Measure, Lecture Notes in Math. 133, Springer-Verlag, New York,
1970.
[18] V. S. Varadarajan, Measures on topological spaces, Amer. Math. Soc. Transl. Ser.II 48 (1965),
161-228.
5
